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(57)Abstract 

PROBLEM TO BE SOLVED: To smoothly carry out 
photographing by controlling a shake display and a shake 
correction by using the output of one calculating means 
and by satisfactorily operating both at appropriate 
timing. 

SOLUTION: This vibration control device includes a 
calculation time constant control means and a means 
411. The calculation time constant control means 
changes the time constant of the calculating means 47p 
which calculates the output of a vibration detecting 
means 45p to a first time constant when an operation 
sw1 to instruct a shift from an un-photographing state 
to a photographing preparatory state is carried out to a 
photographing device having a vibration control device. 
The calculation time constant control means changes 
the time constant of the calculating means to a third 
time constant, and thereafter change a second time 
constant when an operation to instruct a shift from the 
photographing preparatory state to a photographing 
state is carried out. The means 41 1 starts the drive of a display means 1 1 when an operation 
sw2 to instruct a shift from the un-photographing state to the photographing preparatory state 
is carried out. The means 41 1 stops the drive of the display means and starts the drive of the 
correction means when an operation to instruct the shift from the photographing preparatory 
state to the photographing state is carried out. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A vibration-proof control device which has a vibration detecting means characterized 
by comprising the following which detects deflection, a calculating means which calculates an 
output of this vibration detecting means, a compensation means which amends deflection based 
on an output of this calculating means, and a displaying means which displays a state of 
deflection based on an output of said calculating means. 

By performing operation of directing shift to a photography preparatory state from a non- . 
photographing state, to a photographing instrument by which this vibration-proof control device 
is carried, An operation damping time constant control means which changes a damping time 
constant of said calculating means into the 3rd damping time constant, and is changed to the 
2nd damping time constant after that by changing a damping time constant of said calculating 
means into the 1 st damping time constant, and performing operation of directing shift to a 
photographing state from said photography preparatory state. 

A drive control means which a drive of said displaying means is suspended by starting a drive of 
said displaying means and performing operation of directing shift to a photographing state from 
said photography preparatory state, by performing operation of directing shift to a photography 
preparatory state from a non-photographing state, and starts a drive of said compensation 
means. 

[Claim 2]Said operation damping time constant control means by performing operation of 
directing shift to a photography preparatory state from a non-photographing state, By changing a 
damping time constant of said calculating means into fossete size, making it said 1st damping 
time constant, and performing operation of directing shift to a photographing state from said 
photography preparatory state, The vibration-proof control device according to claim 1 changing 
a damping time constant of said calculating means into said 3rd damping time constant smaller 
than said 1st damping time constant, and changing into the 2nd larger damping time constant 
than the 1 st damping time constant of an account of back to front 
[Claim 3]By performing operation of directing shift to a photographing state from said 
photography preparatory state, If said drive control means suspends a drive of said displaying 
means, and said operation damping time constant control means changes a damping time 
constant of said this calculating means into said 2nd damping time constant and is changed into 
this 2nd damping time constant after that, The vibration-proof control device according to claim 
1 or 2 having a control means which controls said operation damping time constant control 
means and said drive control means so that said drive control means may start a drive of said 
compensation means. 

[Claim 4]Said operation damping time constant control means changes a damping time constant 
of DC cut-off filter which is a component of said calculating means, and an integration circuit, 
and said 1st damping time constant, Attenuate low frequency bordering on 2 Hz, make high 
frequency into filter characteristics with which it integrates, and said 3rd damping time constant, 
The vibration-proof control device according to any one of claims 1 to 3 which attenuates low 
frequency bordering on 10 Hz, makes high frequency filter characteristics with which it 
integrates, attenuates low frequency said 2nd damping time constant and bordering on 0.2 Hz, 
and is characterized by high frequency being what is made into filter characteristics with which it 
integrates. 

[Claim 5]It has a vibration-proof judging means which judges whether it is a state which needs 
for the present state of said photographing instrument to drive and carry out shake 
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compensating of said compensation means, By performing operation of directing shift to a 
photography preparatory state from a non-photographing state, when having judged with said 
vibration-proof judging means of shake compensating being unnecessary, Said operation damping 
time constant control means changes a damping time constant of said calculating means, and 
said drive control means starts a drive of said displaying means, If it has judged with said 
vibration-proof judging means of shake compensating being unnecessary when operation of 
directing shift to a photographing state from said photography preparatory state is performed, 
The vibration-proof control device according to claim 1 having a control means which controls 
said operation damping time constant control means and said drive control means so that a drive 
of said compensation means may not be performed even after said drive control means's 
suspending a drive of said displaying means and suspending a drive of this displaying means. 
[Claim 6]Said vibration-proof judging means based on either or those combination of swing 
quantity of said photographing instrument at the time, [ preparatory state / a photographing 
focal length and exposure time in said photographing instrument, and / photography ] The 
vibration-proof control device according to claim 5 judging whether it is a state which needs for 
the present state of said photographing instrument to drive and carry out shake compensating of 
said compensation means. 

[Claim 7]The vibration-proof control device according to any one of claims 1 to 6 after 
photography with said photographing instrument is completed, wherein said operation damping 
time constant control means changes a damping time constant of said calculating means into an 
early damping time constant smaller than said 1st damping time constant and said drive control 
means suspends a drive of said compensation means. 

[Claim 8]The vibration-proof control device according to claim 7, wherein said early damping 
time constant is set as a small damping time constant which can cut a DC component 
superimposed on the output in starting early stages of said vibration detecting means in a short 
time. 

[Claim 9]A vibration-proof control device which has a vibration detecting means characterized 
by comprising the following which detects deflection, a calculating means which calculates an 
output of this vibration detecting means, a compensation means which amends deflection based 
on an output of this calculating means, and a displaying means which displays a state of 
deflection based on an output of said calculating means. 

By performing operation of directing shift to a photography preparatory state from a non- 
photographing state, to a photographing instrument by which this vibration-proof control device 
is carried, An arithmetic control means which resets a computation state of said calculating 
means and is again made into an operating state by making said calculating means into an 
operating state, and performing operation of directing shift to a photographing state from said 
photography preparatory state. 

A drive control means which suspends a drive of said displaying means and starts a drive of said 
compensation means by starting a drive of said displaying means and performing operation of 
directing shift to a photographing state from said photography preparatory state, by performing 
operation of directing shift to a photography preparatory state from a non-photographing state. 

[Claim 1 0]A vibration detecting means which detects deflection. 

A calculating means which calculates an output of this vibration detecting means. 

A compensation means which amends deflection based on an output of this calculating means. 

A displaying means which displays a state of deflection based on an output of said calculating 

means. 

As opposed to a photographing instrument which is a vibration-proof control device provided 
with the above and by which this vibration-proof control device is carried, When 1st operation of 
directing shift to a photography preparatory state from a non-photographing state is performed, 
It has a drive control means which makes a photograph take by driving a shutter member which 
was late for this 1st operation, drove said displaying means, was late for a drive of this displaying 
means, drove said compensation means, was late for a drive of this compensation means, and 
was provided in said photographing instrument. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to improvement of the vibration-proof control 

device provided in a small photographing instrument. 

[0002] 

[Description of the Prior Art]Since all the work with the present camera important for 
photography of exposure determination, a focus, etc. is automated, a possibility that an unripe 
person will also cause photography failure to camera operation has decreased dramatically. 
[0003]These days, the system which prevents the shaking hand added to a camera is also 
studied, and most factors which induce a photography person's photographing errors are being 
lost. 

[0004]Here, the system which prevents a shaking hand is explained briefly. 

[0005] Although the shaking hand of the camera at the time of photography is usually vibration (1 
Hz thru/or 10 Hz) as frequency, Even if it starts such a shaking hand at the release time of a 
shutter, as a fundamental idea for enabling photography of a photograph without an image shake, 
vibration of the camera by the above-mentioned shaking hand must be detected, and a 
correcting lens must be displaced according to the detection value. Therefore, even if camera 
deflection arises, in order to take the photograph which an image shake does not produce, 
vibration of a camera is detected [ 1st ] correctly and it is necessary 2nd to amend the optical 
axis change by a shaking hand. 

[0006]Speaking theoretically, being able to perform detection of this vibration (camera 
deflection) by carrying the oscillating sensing device possessing the operation part which carries 
out data processing of that output to the deflection detection sensor which detects 
acceleration, angular acceleration, angular velocity, angular displacement, etc. suitably for camera 
shake compensating in a camera. And the compensation means to which eccentricity of the 
photographing optical axis is carried out is made to drive based on this detection information, 
and image shake control is performed. 

[0007] Drawing 7 is an appearance perspective view of a compact camera which has a vibration 
control system, and has the function to perform shake compensating to the camera length 
deflection and lateral deflection which are shown by the arrows 42p and 42y to the optic axis 41. 

[0008]As for a release button and 43b, a retractable stroboscope and 43 d of a mode dial (a main 
switch is included) and 43c are [ 43a ] finder windows in the camera body 43. 
[0009] Drawing 8 is a perspective view showing the internal configuration of the camera shown in 
drawing 7 . 

44 is a buck which a camera body and 51 drive a compensation means, 52 drives a correcting 
lens, and 53 drives the correcting lens 52 free to the inside 58p of a figure, and 58 y directions, 
and performs the arrow 42p of drawing 7 , and shake compensating of 42 y directions, and, for 
details, mentions later. 

45p and 45y are oscillating sensing devices which detect the deflection of the circumference of 
the arrow 46p and 46y respectively, such as an angular velocity meter and an angular 
accelerometer. 

[0010]The output of the oscillating sensing devices 45p and 45y is changed into the driving 
target value of the compensation means 51 via the arithmetic circuits 47p and 47y mentioned 
later, is inputted into the coil of this compensation means 51, and performs shake compensating. 
As for a cope plate, and 56p and 56y, a permanent magnet, and 51 Op and 51 Oy of 54 are coils. 
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[001 1] Drawing 9 is a block diagram showing the details of said arithmetic circuits 47p and 47y, 
and since these are the same composition, they use and explain only the arithmetic circuit 47p 
with the figure. 

[0012]The arithmetic circuit 47p comprises the camera microcomputer 41 1 shown with the DC 
cut-off filter 48p, the low pass filter 49p, the analog digital conversion circuit (it is hereafter 
described as an A/D conversion circuit) 41 Op, the driving means 41 9p, and dashed line which are 
surrounded with a dashed dotted line. Said camera microcomputer 41 1 comprises the store 
circuit 41 2p, the differential circuit 41 3p, the DC cut-off filter 41 4p, the integration circuit 41 5p, 
the store circuit 41 6p, the differential circuit 41 7p, and the PWM duty changing circuit 41 8p. 
[0013]Here, the vibration gyroscope which detects the deflection angle speed of a camera is 
used as the oscillating sensing device 45p, and this vibration gyroscope is driven synchronizing 
with one of the main switch of a camera, and starts detection of the deflection angle speed 
added to a camera. 

[0014]The DC-bias ingredient which superimposes the output signal of the oscillating sensing 
device 45p on this output signal by the DC cut-off filter 48p which comprises analog circuitry is 
cut. This DC cut-off filter 48p It has a frequency characteristic which omits a signal with a 
frequency of 0.1 Hz or less, and influence reaches the 1-10-Hz shaking hand frequency band 
added to a camera. To however, this appearance When it is made the characteristic which cuts 
0.1 Hz or less, after a shake signal is inputted from the oscillating sensing device 45p, by the 
time DC is cut thoroughly, there will be a problem that it will take about 10 seconds, then — 
since one [ the main switch of a camera ] — for example, — By making it small (for example, it 
is made the characteristic which omits a signal with a frequency of 1 0 Hz or less), the damping 
time constant of the DC cut-off filter 48p till 0.1 second. DC is cut in short time for about 0.1 
second, and it is carrying out as [ deteriorate / enlarge a damping time constant after that, sway 
by the DC (making it the characteristic which cuts only frequency of 0.1 Hz or less) cut-off filter 
48p, and / an angular velocity signal ]. 

[0015]The output signal of the DC cut-off filter 48p is suitably amplified in accordance with the 
resolution of the A/D conversion circuit 41 Op by the low pass filter 49p which comprises analog 
circuitry, and it has a noise of the high frequency superimposed on a deflection angle speed 
signal cut. This is for avoiding that the sampling of the A/D conversion circuit 41 Op when 
inputting a deflection angle speed signal into the camera microcomputer 41 1 sways, and a 
reading error occurs by the noise of an angular velocity signal. The output signal of the low pass 
filter 49p is sampled by the A/D conversion circuit 41 Op, and is incorporated into the camera 
microcomputer 41 1. 

[001 6]Although it is the translation into which the DC-bias ingredient is cut by the DC cut-off 
filter 48p, since a DC-bias ingredient sways again by amplification of the subsequent low pass 
filter 49p and it superimposes on the angular velocity signal, it is necessary to perform DC cut 
again in the camera microcomputer 41 1. 

[0017]Then, from one of the switch of a camera DC cut is performed by memorizing the 
deflection angle speed signal sampled 0.2 second afterward in the store circuit 41 2p, swaying 
with a memory value by the differential circuit 41 3p, and searching for the difference of an 
angular velocity signal. Since only rough DC cut can be performed in this operation (not only in a 
DC component in the deflection angle speed signal memorized 0.2 second after from one of the 
main switch of a camera) Since the actual shaking hand is also contained, DC cut sufficient by 
the DC cut-off filter 41 4p constituted from the latter part by the digital filter is performed. 
Change also of the damping time constant of this DC cut-off filter 41 4p is attained like the DC 
cut-off filter 48p of an analog, and it is from one of the main switch of a camera. It is further 
after 0.2 second It spends for 0.2 second and that damping time constant is enlarged gradually. 
Specifically, this DC cut-off filter 41 4p is from one of a main switch. It has filter characteristics 
which cut the frequency of 10 Hz or less when 0.2 second passage is carried out, The frequency 
cut with a filter every 50msec after that is lowered with 5 Hz, 1 Hz, 0.5 Hz, and 0.2 Hz. 
[0018]However, it may not be preferred to take a photograph promptly, when a photography 
person half^presses the release button 43a (one [ swl ]) and performs light measurement and 
ranging between the above-mentioned operations, to spend time, and to make a damping time 
constant change. Then, when such, according to a photographing condition, damping time 
constant change is stopped on the way. For example, it becomes clear that photography shutter 
speed will be 1 / 60 seconds by a photometry result, Since vibration-proof accuracy is not 
required so much when a photographing focal length is 150 mm, it is the DC cut-off filter 414p. 
When a damping time constant change is made to the characteristic which cuts the frequency of 
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0.5 Hz or less, it is considered as completion (a damping time constant changing amount is 
controlled by the product of shutter speed and a photographing focal length). Thereby, the time 
of damping time constant change can be shortened and priority can be given to a shutter 
chance. At of course, the time of quicker shutter speed or a shorter focal distance. When the 
characteristic of the DC cut-off filter 41 4p makes a damping time constant change to the 
characteristic which cuts the frequency of 1 Hz or less, it is considered as completion, and at 
the time of later shutter speed and a long focal distance, photography is forbidden until a 
damping time constant carries out the completion of change to the last 

[0019]The integration circuit 41 5p begins to integrate with the output signal of the DC cut-off 
filter 41 4p according to half press (one of sw1) of the release button 43a of a camera, and 
changes an angular velocity signal into an angle signal. However, an integral action is not 
performed until damping time constant change is completed, when damping time constant change 
of the DC cut— off filter 41 4p is not completed, as mentioned above. Although omitted in drawing 
9, The angle signal with which it integrated is suitably amplified by the focal distance at that 
time, and object distance information, It is changed so that the suitable quantity compensation 
means 51 may be driven according to the degree of deflection angle (in order for a photographing 
optical system to change with zoom focuses and for optic-axis eccentricity to change to the 
drive quantity of the compensation means 51, it is necessary to perform this amendment). 
[0020]Although it is a translation which sways the compensation means 51 by pushing out (one 
of sw2) of the release button 43a, and it begins to drive according to an angle signal, it needs to 
be careful at this time so that shake compensating operation of the compensation means 51 may 
not start rapidly. The store circuit 41 6p and the differential circuit 41 7p are formed for this 
measure. The store circuit 41 6p memorizes the deflection angle degree signal of the integration 
circuit 41 5p synchronizing with pushing out (one of sw2) of the release button 43a. The 
differential circuit 41 7p searches for the difference of the signal of the integration circuit 41 5p, 
and the signal of the store circuit 41 6p. For the reason, two signal inputs of the differential 
circuit 41 7p at the time of one of switch sw2 are equal, and the driving target value signal over 
the compensation means 51 of this differential circuit 41 7p is zero, but. An output is performed 
more nearly continuously after that than zero (the store circuit 41 6p serves as a role which 
makes the starting point the integration signal at the one time of switch sw2). Thereby, driving of 
the compensation means 51 rapidly is lost. 

[0021]The desired value signal from the differential circuit 41 7p is inputted into the PWM duty 
changing circuit 41 8p. If it sways in the coil 51 Op (refer to drawing 8 ) of the compensation means 
51 and the voltage or current corresponding to an angle is impressed to it, the correcting lens 52 
will be a translation driven corresponding to the degree of deflection angle, but for power^saving 
of the drive power consumption of the compensation means 51, and the drive transistor of a coil, 
an PWM drive is desirable. 

[0022]Then, the PWM duty changing circuit 41 8p has changed the coil driving duty according to a 
desired value. For example, in PWM whose frequency is 20 kHz, when the desired value of the 
differential circuit 41 7p is "2048", it is considered as duty "0", and at the time of "4096", it is 
considered as duty "100", the meantime is made division into equal parts, and duty is 
determined according to the desired value. The determination of duty is finely controlled by the 
photographing condition (the posture of temperature or a camera, the state of a power supply) of 
not only a desired value but the camera at that time, and accurate shake compensating is made 
to be performed. 

[0023]The output of the PWM duty changing circuit 41 8p is inputted into the publicly known 
driving means 41 9p, such as a PWM driver, impresses the output of this driving means 41 9p to 
the coil 51 Op (refer to drawing 8) of the compensation means 51, and performs shake 
compensating. Are one [ the drive 419 / synchronizing with one of switch sw2 ], and after the 
exposure to a film is completed, it is turned off. Even if exposure is completed, as long as the 
release button 43a is half-pressed (one of sw1), the integration circuit 41 5p is continuing 
integration and the store circuit 41 6p memorizes a new integrated output again by one of 
following switch sw2. 

[0024]If half press of the release button 43a is stopped, the integration circuit 41 5p will stop the 
integration of the output of the DC cut-off filter 41 4p, and will reset this integration circuit 41 5p. 
Reset is emptying all the information with which it has integrated until now. 
[0025]The oscillating sensing device 45p is turned off in OFF of a main switch, and a vibration- 
proof sequence is ended. 

[0026]When the output signal of the integration circuit 41 5p becomes larger than a 
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predetermined value, it judges with panning of the camera having been performed, and the 
damping time constant of the DC cut-off filter 41 4p is changed. For example What was the 
characteristic which cuts the frequency of 0.2 Hz or less is changed into the characteristic 
which cuts 1 Hz or less, and the damping time constant is again returned by predetermined time. 
This damping time constant changing amount is also controlled by the size of the output of the 
integration circuit 41 5p. That is, when an output signal exceeds the 1st threshold, it is the 
characteristic of the DC cut-off filter 41 4p. When it is considered as the characteristic which 
cuts 1 Hz or less when it is made the characteristic which cuts 0.5 Hz or less and the 2nd 
threshold is exceeded and the 3rd threshold is exceeded, it is made the characteristic which 
cuts 5 Hz or less. 

[0027]When the output of the integration circuit 41 5p becomes very large, this integration circuit 

41 5p was once reset, and the saturation (overflow) on an operation is prevented. 

[0028]ln drawing 9 . the DC cut-off filter 41 4p is from one of a main switch. Although it has 

composition which starts an operation in 0.2 second, it may not restrict to this and an operation 

may be started from half press of the release button 43a. In this case, the integration circuit 

41 5p is operated from the time of damping time constant change of DC cut-off filter being 

completed. 

[0029]Although the integration circuit 41 5p was also making the operation start by half press 
(one of sw1) of the release button 43a, it may have composition which starts an operation from 
pushing out (one of sw2) of the release button 43a. In this case, in the store circuit 41 6p and the 
differential circuit 41 7p, necessity becomes that there is nothing. 

[0030]At drawing 9 , although the DC cut-off filter 48p and the low pass filter 49p are formed in 
the arithmetic circuit 47p, it cannot be overemphasized that these may be provided in the 
oscillating sensing device 45p. 

[0031] Drawing 10 - drawing 12 are the figures showing the details of the compensation means 
51. 

In detail, the A-A sectional view of drawing 1 0 and drawing 1 2 of the side view which looked at 
drawing 1 0 from the front view of the compensation means 51, and drawing 1 1 (a) looked at from 
the direction of arrow B of drawing 10 , and drawing 1 1 (b) are the perspective views of the 
compensation means 51. 

[0032]In drawing 10 , the correcting lens 52 (as shown in drawing 1 1 (b), this correcting lens 52 
comprises the two lenses 52a and 52b fixed to the buck 53 and the lens 52c fixed to the cope 
plate 54, and constitutes the group of a photographing optical system) is fixed to the buck 53. 
[0033]The yoke 55 of a ferromagnetic material is attached to the buck 53, and the permanent 
magnets 56p and 56y, such as neodium, are adsorbed and fixed to the rear face of the figure of 
this yoke 55 (a hidden outline shows). The three supporting spindles 53a which extend radiately 
from the buck 53 have fitted into the long hole 54a provided in the side attachment wall 54b of 
the cope plate 54. 

[0034]Since the supporting spindle 53a and the long hole 54a fit in in the optic-axis 57 direction 
of the correcting lens 52, and backlash is not produced, as shown in drawing 1 1 (a) and drawing 
12 , but the long hole 54a is prolonged in the direction which intersects perpendicularly with the 
optic axis 57, in the optic-axis 57 direction, move regulation of the buck 53 is carried out to the 
cope plate 54, but. Into the flat surface which intersects perpendicularly with an optic axis, it can 
move freely (arrows 58p, 58y, and 58r). However, since it pulls between the pin 53b on the buck 
53, and the pin 54c on a cope plate and the coil spring 59 is hung as shown in drawing 10 , it is 
elastically regulated in each direction (58p, 58y, 58r). 

[0035]The cope plate 54 is countered at the permanent magnets 56p and 56y, and the coils 51 Op 
and 51 Oy are attached (it gives and is [ a part and ] a line), arrangement of the yoke 55, the 
permanent magnet 56p, and the coil 51 Op has become like drawing 1 1 (b) (the permanent magnet 
56y.) If the coil 51 Oy also sends current through the same arrangement and the coil 51 Op, the 
buck 53 will be driven in the direction of arrow 58p, and if current is sent through the coil 510y, 
said buck 53 will be driven to arrow 58 y direction. 

[0036]And the drive quantity can be found in the balance with the load rate of the hauling coil 
spring 59 and the coils 51 Op and 510y in each direction, and the thrust produced in the relation 
of the permanent magnets 56p and 56y. That is, based on the current amount passed in the coils 
51 Op and 51 Oy, the eccentricity of the correcting lens 52 is controllable. 
[0037] 

[Problem(s) to be Solved by the Invention]When it carries the vibration control system in a 
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compact camera which was explained above, the display of a vibration-proof state is 
indispensable. Because, since the photographic subject is observed through a taking lens, sway, 
the case of an one eye reflex camera, and in the case of a video camera, a user can recognize a 
state and a vibration-proof state, but. Since a finder optical system and a photographing optical 
system are separate in a compact camera, even if it makes a photographing optical system 
vibration-proof, a user is because a vibration-proof state cannot be recognized. 
[0038]And when displaying, when a shaking hand is large, LED in a finder is blinked and there is a 
method of demanding cautions from a user, or swaying in a finder, projecting a locus and telling a 
photography person about the state of deflection as indicated by JP,1-123219,A, for example. 
[0039]By the way, when it is going to carry out drive controlling using the output of an oscillating 
sensing device also about a display in this way, the arithmetic circuit for exclusive use for it is 
needed, and there is a problem to which a circuit becomes complicated. 

[0040]Of course, although a display may be controlled using the driving target value which drives 
a compensation means, it is more desirable to use another arithmetic circuit, since the 
characteristic of the shake signal for displaying it as the characteristic of the shake signal for 
performing shake compensating actually has a possibility that a display may become unstable if it 
is not changed. 

[0041]Generally, the frequency band of a shaking hand is 1-10 Hz, and in order to calculate the 
deflection of such a zone correctly, the arithmetic precision in a 0.2-50-Hz zone is searched for. 
And in such an operation, a damping time constant becomes large extremely (the arithmetic 
circuit for which the signal of the low frequency which it says is 0.2 Hz is processed is called 
arithmetic circuit where a damping time constant is large). 

[0042]In the case of the arithmetic circuit which has a big damping time constant in the 
appearance, the recovery operation after the nonlinearity of the operation by the saturation on a 
circuit, etc. arises becomes very late. Therefore, when a display is controlled by such an 
operation, when big deflection arises suddenly, an arithmetic circuit is saturated, and there is a 
possibility that a display may become unstable for the time being. Therefore, as mentioned 
above, it is a circuit where a damping time constant is smaller as an object for a display, for 
example, the arithmetic circuit permitted with the arithmetic precision of a 2-50— Hz zone needed 
to be provided independently. (The arithmetic circuit which processes the signal of the frequency 
which it says in this way is 2 Hz was mentioned above [ Compared with the arithmetic circuit 
which processes 0.2 Hz, it is called "the arithmetic circuit where a damping time constant is 
small". ]) 

Although the "arithmetic circuit" is called here, this is calling the "circuit" actually "not only the 
circuit" of analogs, such as the DC cut-off filter 48p of drawing 9 , and the low pass filter 49p, 
but digital data processing like the DC cut-off filter 41 4p or the integration circuit 41 5p. 
[0043]When a displaying means is established, a user is a translation which takes a photograph 
according to the display, but. Since vibration proof does not carry out shake compensating by an 
unnecessary photographing condition actually (for example, since a photographic subject is bright 
widely [ a focal distance ], when there is no fear of a shaking hand short [ exposure time ]), 
there is a possibility of having misunderstanding with failure to a display not being performed 
although the user will have set up the vibration control system, if a display is not driven — 
thereby — photography — smooth — ****** _ 

[0044](The purpose of an invention) The purpose of this invention performs control of a 
deflection display and shake compensating using the output of one calculating means, and it 
tends to provide the vibration-proof control device to which both can be operated good to 
proper timing and photography can be made to be advanced smoothly. 
[0045] 

[Means for Solving the Problem]To achieve the above objects, the invention according to claim 1 
to 8, A vibration detecting means which detects deflection, and a calculating means which 
calculates an output of this vibration detecting means, In a vibration-proof control device which 
has a compensation means which amends deflection based on an output of this calculating 
means, and a displaying means which displays a state of deflection based on an output of said 
calculating means, By performing operation of directing shift to a photography preparatory state 
from a non-photographing state, to a photographing instrument by which this vibration-proof 
control device is carried, By changing a damping time constant of said calculating means into the 
1st damping time constant, and performing operation of directing shift to a photographing state 
from said photography preparatory state, By performing operation of instructing shift to a 
photography preparatory state from a non-photographing state to be an operation damping time 
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constant control means which changes a damping time constant of said calculating means into 
the 3rd damping time constant, and is changed to the 2nd damping time constant after that, A 
drive of said displaying means is suspended by starting a drive of said displaying means and 
performing operation of directing shift to a photographing state from said photography 
preparatory state, and it is considered as a vibration-proof control device which has a drive 
control means which starts a drive of said compensation means. 

[0046]Similarly to achieve the above objects the invention according to claim 9, A vibration 
detecting means which detects deflection, and a calculating means which calculates an output of 
this vibration detecting means, In a vibration-proof control device which has a compensation 
means which amends deflection based on an output of this calculating means, and a displaying 
means which displays a state of deflection based on an output of said calculating means, By 
performing operation of directing shift to a photography preparatory state from a non- 
photographing state, to a photographing instrument by which this vibration-proof control device 
is carried, By making said calculating means into an operating state, and performing operation of 
directing shift to a photographing state from said photography preparatory state, By resetting a 
computation state of said calculating means and performing operation of instructing shift to a 
photography preparatory state from a non-photographing state to be an arithmetic control 
means again made into an operating state, By starting a drive of said displaying means and 
performing operation of directing shift to a photographing state from said photography 
preparatory state, a drive of said displaying means is suspended and it is considered as a 
vibration-proof control device which has a drive control means which starts a drive of said 
compensation means. 

[0047]Similarly to achieve the above objects the invention according to claim 10, A vibration 
detecting means which detects deflection, and a calculating means which calculates an output of 
this vibration detecting means, In a vibration-proof control device which has a compensation 
means which amends deflection based on an output of this calculating means, and a displaying 
means which displays a state of deflection based on an output of said calculating means, When 
1st operation of directing shift to a photography preparatory state from a non-photographing 
state is performed to a photographing instrument by which this vibration-proof control device is 
carried, It is considered as a vibration— proof control device which has a drive control means 
which makes a photograph take by driving a shutter member which was late for this 1st 
operation, drove said displaying means, was late for a drive of this displaying means, drove said 
compensation means, was late for a drive of this compensation means, and was provided in said 
photographing instrument. 

[0048]ln a photographing instrument with a small invention given in above-mentioned claims 1- 
10, Since the shake compensating should carry out only at the time of photography, display 
driving is limited even before photography from photography preparation, a damping time 
constant of a calculating means is changing suitably according to a photographing sequence, and 
it is the composition accomplished paying attention to swaying with shake compensating, 
quotaing a display and being possible. 
[0049] 

[Embodiment of the InventionjHereafter, this invention is explained in detail based on the 
embodiment of a graphic display. 

[0050] Drawing 1 is a block diagram showing the composition of the main part of the camera 
concerning one gestalt of operation of this invention, and differing from drawing 9 is the point 
that the output of the integration circuit 41 5p inputs into the comparison circuit 13, is measured 
with the reference signal 1 2, and the display driving circuit 1 1 is controlled by the result. 
[0051] Although the unillustrated arithmetic circuit 47y is the same as the arithmetic circuit 47p, 
the display driving circuit 1 1 is excluded and the display of deflection is performed only from the 
result of an operation of the arithmetic circuit 47p. This is for making circuitry brief. 
[0052]The DC cut-off filter 48p by which the arithmetic circuit 47p is surrounded with a dashed 
dotted line, the low pass filter 49p, the A/D conversion circuit 41 Op, the driving means 41 9p, and 
the camera microcomputer 41 1 (the store circuit 41 2p.) the differential circuit 41 3p, the DC cut- 
off filter 41 4p, the integration circuit 41 5p, the store circuit 41 6p, the differential circuit 41 7p, 
and the PWM duty conversion circuit 41 8p — having — it is constituted. 

[0053]The vibration gyroscope which detects the deflection angle speed of a camera is used as 
the oscillating sensing device 45p here, A vibration gyroscope is driven according to release 
button half press (it is hereafter described as one of switch sw1) of the camera which is the 
instructing operation for making a camera shift to a photography preparatory state from a non- 
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photographing state, and starts detection of the deflection angle speed added to a camera. 
[0054]The DC-bias ingredient which superimposes the shake signal from the oscillating sensing 
device 45p on this signal by the DC cut-off filter 48p which comprises analog circuitry is cut. DC 
cut-off filter 48p of drawing 1 The signal with a frequency of 0.2 Hz or less has a frequency 
characteristic to omit, and influence reaches the 1 thru/or 10-Hz shaking hand frequency band 
added to a camera. To however, this appearance When it is made the characteristic which cuts 
0.2 Hz or less, after a shake signal is inputted from the oscillating sensing device 45p, by the 
time DC is cut thoroughly, there will be a problem which takes about 5 seconds. 
[0055]then — from one of switch sw1 — for example, — Make the damping time constant of the 
DC cut-off filter 48p small (for example, it is made the characteristic which omits a signal with a 
frequency of 10 Hz or less) till 0.05 second. A DC component in short time for about 0.1 second, 
[ cut and ] It carries out for enlarging a damping time constant after that (characteristic which 
cuts only the frequency of 0.1 Hz or less), and sways by the DC cut-off filter 48p, and the 
angular velocity signal is kept from deteriorating. 

[0056]The output of said DC cut-off filter 48p is suitably amplified by the low pass filter 49p 
which comprises analog circuitry according to A/D resolution, and the noise of the high 
frequency superimposed on a deflection angle speed signal is cut. This is for avoiding that the 
sampling of the A/D conversion circuit 41 Op when inputting a deflection angle speed signal into 
the camera microcomputer 41 1 sways, and a reading error occurs by the noise of an angular 
velocity signal. 

[0057]The signal of the low pass filter 49p is sampled by the A/D conversion circuit 41 Op, and is 
incorporated into the camera microcomputer 41 1. Although it is the translation into which the 
DC-bias ingredient is cut by the DC cut-off filter 48p, since a DC-bias ingredient sways again by 
amplification of the subsequent low pass filter 49p and it superimposes on the angular velocity 
signal, it is necessary to perform DC cut again in the camera microcomputer 41 1. Then, from one 
of for example, switch sw1 0.15 DC cut is performed by memorizing the deflection angle speed 
signal sampled after the second in the store circuit 41 2p, swaying with a memory value by the 
differential circuit 41 3p, and searching for the difference of an angular velocity signal. 
[0058]Since only rough DC cut can be performed in this operation (one of a camera main switch 
to 0.15 not only in a DC component in the deflection angle speed signal memorized after the 
second) Since the actual shaking hand is also contained, the DC cut-off filter 41 4p which 
comprised a digital filter in the latter part is performing sufficient DC cut. 

[0059]the damping time constant of this DC cut-off filter 41 4p as well as the DC cut-off filter 
48p of an analog changes so that change is possible — from one of switch sw1 from [ after 0.2 
second ] — further — 0.15 — second expense — it carries out and that damping time constant 
is enlarged gradually. Specifically, this DC cut-off filter 41 4p is from one of switch sw1. 0.15 
When second passage is carried out, it is filter characteristics which cut the frequency of 10 Hz 
or less, and the frequency cut with a filter every 50msec after that is lowered with 5 Hz and 2 
Hz. 

[0060]The integration circuit 41 5p begins to integrate with the signal of the DC cut-off filter 
41 4p synchronizing with the DC cut-off filter 41 4p, and changes an angular velocity signal into 
an angle signal. 

[0061] Although omitted in drawing 1 , the angle signal with which it integrated is suitably amplified 
by the focal distance at that time, and object distance information, and it is changed so that a 
suitable quantity compensation means may drive according to the degree of deflection angle. (A 
photographing optical system changes with zoom focuses, and) The camera microcomputer 41 1 
with the necessity of performing this amendment since optic-axis eccentricity changes to the 
drive quantity of a compensation means is from one of switch swl. 0.35 Second passage is 
carried out. After waiting to complete thoroughly the damping time constant change of the DC 
cut-off filter 41 4p and the integration circuit 41 5p, the display driving circuit 1 1 is driven, and it 
sways to a photography person, and a state is displayed. 

[0062]As shown in drawing 2 , here a display style in the finder 14 for example, the display 16 of 
the shaking hand superimposed by LED15, When the angle (output of the integration circuit 
41 5p) of a shaking hand becomes more than predetermined, he is trying to make it blink, When 
the output and the reference signal 12 of the integration circuit 41 5p are compared in the 
comparison circuit 13 and the output of the integration circuit 41 5p exceeds the reference signal 
12, the camera microcomputer 41 1 carries out intermittent driving (for example, 4 Hz) of the 
display driving circuit 1 1 . 

[0063]In drawing 2 , the mask 17 is formed in order to prepare floodlighting of LED15 to specified 
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shape. Thus, since the display is set as the characteristic of DC-cutting and integrating with the 
characteristic of the DC cut-off filter 41 4p and the integration circuit 41 5p bordering on 2 Hz, 
the operation damping time constant is small, big deflection arises, and when a circuit is 
saturated, the display with recovery sufficient [ early and a feel ] is performed. 
[0064]Next, if pushing out (it is hereafter described as one of switch sw2) of the shutter release 
button which is operation for making a camera shift to a photographing state from a photography 
preparatory state is performed, the camera microcomputer 41 1 will stop the drive of the display 
driving circuit 1 1 first. Subsequently, from one of switch sw2 0.05 The damping time constant of 
the DC cut-off filter 41 4p and the integration circuit 41 5p is changed into the minimum 
(characteristic of performing DC cut and integration bordering on 10 Hz), after a second. 
[0065]Unlike having performed the damping time constant in them, having spent many hours on 
fossete size, as mentioned above, this change is changed into the characteristic of performing 
DC cut and integration at a stretch bordering on 10 Hz from the characteristic of performing DC 
cut and integration bordering on 2 Hz which is the old characteristic. This is equal to having 
reset the arithmetic circuit 47p substantially seen from the frequency band of a 1-10-Hz shaking 
hand. 

[0066]And filter characteristics are again changed over many hours after that, and it is from one 
of switch sw2. After 0.3 second It changes even into the characteristic of performing DC cut and 
integration bordering on 0.2 Hz. That is, compared with 2 Hz which is filter characteristics 
eventually set as the DC cut-off filter 41 4p and the integration circuit 41 5p at the time of one of 
switch sw1, it is set as a big damping time constant, and becomes the characteristic suitable for 
amending a shaking hand. 

[0067]Then, although it is a translation which sways and begins to drive a compensation means 
(equivalent to the compensation means 51, such as drawing 8 ) according to an angle signal, it 
needs to be careful so that shake compensating operation of a compensation means may not 
start rapidly at this time. The store circuit 41 6p and the differential circuit 41 7p are formed for 
this measure. 

[0068]The store circuit 41 6p is from one of switch sw2. When damping time constant change in 
0.3 second (i.e., the DC cut-off filter 41 4p and the integration circuit 41 5p) is completed, the 
deflection angle degree signal of the integration circuit 41 5p is memorized. The differential circuit 
41 7p searches for the difference of the signal of the integration circuit 41 5p, and the signal of 
the store circuit 41 6p. For the reason, two signal inputs of the differential circuit 41 7p at the 
time of one of switch sw2 are equal, and the compensation means driving target value signal of 
the differential circuit 41 7p is zero, but an output is performed more nearly continuously after 
that than zero. (The store circuit 41 6p serves as a role which makes the starting point the 
integration signal at the one time of switch sw2) 
Thereby, driving of a compensation means rapidly is lost. 

[0069]The desired value signal from the differential circuit 41 7p is inputted into the PWM duty 
alteration means 41 8p. If it sways in the coil of a compensation means and the voltage or current 
corresponding to an angle is impressed to it, a correcting lens will be a translation driven 
corresponding to the degree of deflection angle, but for powei^saving of the drive power 
consumption of a compensation means, and the drive transistor of a coil, an PWM drive is 
desirable. 

[0070]Then, the PWM duty changing circuit 41 8p has changed the coil driving duty according to a 
desired value. For example, when the desired value of the differential circuit 41 7p is "2048" in 
PWM whose frequency is 20 kHz, duty sets duty to "100" at the time of "0" and "4096", makes 
the meantime division into equal parts, and determines duty according to the desired value. The 
determination of duty is finely controlled by the photographing condition (the posture of 
temperature or a camera, the state of a battery) of not only a desired value but the camera at 
that time, and accurate shake compensating is made to be performed. 

[0071 ]The output of the PWM duty changing circuit 41 8p is inputted into the publicly known 
driving means 41 9p, such as a PWM driver, impresses the output of this driving means 41 9p to 
the coil of a compensation means, and performs shake compensating. The driving means 41 9p is 
from one of switch sw2. 0.30 A drive is suspended, after starting a drive after a second and 
completing the exposure to a film. That is, shake compensating is started synchronizing with an 
output being performed more nearly continuously [ the driving target value signal of the 
compensation means of the differential circuit 41 7p ] than zero. 

[0072]After exposure, after stopping a compensation means, the integration circuit 41 5p resets 
by stopping the integration of the output of the DC cut-off filter 41 4p. Reset is changing the 
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filter characteristics of the DC cut-off filter 48p into the DC cut characteristic bordering on 10 
Hz, and also making the filter characteristics of the DC cut-off filter 41 4p and the integrator 
41 5p into the DC-cut characteristic with which it integrates bordering on 10 Hz. The oscillating 
sensing device 45p is turned off at this time, and a vibration-proof sequence is ended. 
[0073]When the signal of the integration circuit 41 5p becomes larger than a predetermined value 
at the time in front of the ON operation of switch sw2 t it judges with panning of the camera 
having been performed and the DC cut-off filter 41 4p and the last attainment damping time 
constant of the integration circuit 41 5p are changed in one of switch sw2. For example, are final. 
What was due to be changed into the characteristic which cuts the frequency of 0.2 Hz or less is 
made restriction by the characteristic which cuts 1 Hz or less. 

[0074]This damping time constant changing amount is also controlled by the size of the output 
of the integration circuit 41 5p. That is, when an output exceeds the 1st threshold, it is the 
characteristic of the DC cut-off filter 41 4p. It restricts to the characteristic which cuts 0.5 Hz 
or less, when the 2nd threshold is exceeded, it restricts to the characteristic which cuts 1 Hz or 
less, and when the 3rd threshold is exceeded, it restricts to the characteristic which cuts 5 Hz 
or less. When the output of the integration circuit 41 5p becomes very large, this circuit was once 
reset and the saturation (overflow) on an operation is prevented. 

[0075]In the above-mentioned composition, it is at least from one of switch sw2. 0.35 If second 
passage is not carried out, the driving means 41 9p will not be driven but, as for exposure, a 
release time lag will become large later than the time. So, when such, according to a 
photographing condition, operation of the driving means 41 9p is carried out early. 
[0076]ln this embodiment, a means to judge how much vibration control systems are required is 
formed, For example, it becomes clear that photography shutter speed will be 1/60 by a 
photometry result, and when a photographing focal length is 150 mm, Since it is not required so 
much, vibration-proof accuracy is the DC cut-off filter 41 4p and the integration circuit 41 5p. 
When a damping time constant change is made to the characteristic which cuts the frequency of 
0.5 Hz or less, the operation of the driving means 41 9p is permitted. (The driving starting timing 
of the driving means 41 9p is controlled by the product of shutter speed and a photographing 
focal length) Thereby, the time to correction driving can be shortened and priority can be given 
to a shutter chance. 

[0077]At the time of of course more quick shutter speed or a shorter focal distance, when the 
characteristic of DC filter 41 4p and the characteristic of the integration circuit 41 5p make a 
damping time constant change to the characteristic which cuts the frequency of 1 Hz or less, 
they permit the drive of the driving means 41 9p, and a compensation means is operated, 
Photography is forbidden until a damping time constant carries out the completion of change to 
the last at the time of later shutter speed and a long focal distance. 

[0078]From drawing 3 t drawing 6 is operation of the camera microcomputer 41 1 in one gestalt of 
operation of this invention a shown flow chart, and this flow. It is started from the state where 
the main switch of the camera was made one, and always circulates through the loop of a flow, 
and this flow is ended when the main switch of a camera is turned OFF. 

[0079]Whether this inventions of this flow, such as operation which shows only the important 
section for explanation and actually lets out a body tube from the collapsing position at the time 
of main-switch one to a standby position, battery check operation, zoom operation, being direct, 
and operation of the portion not changing are excluded. 

[0080]In drawing 3 , by step #1001, it stands by, and when one [ this switch sw1 ], he follows one 
of switch sw1 to step #1002. Here, in this embodiment, operation in which a camera shifts one 
[ switch swl ] to a photographing state from a non-photographing state is called. 
[0081]In the following step #1002, the strength of the light is measured to a photographic 
subject, and the memory value corresponding to [ calculate exposure time from the sensitivity of 
a film or the luminosity of a photographing optical system or ] a photometry value is pulled out 
and calculated. The distance to a photographic subject is ranged. It asks for whether at the time 
of exposure, the characteristic needs shake compensating how to be required again, necessity 
and by the photographing focal length at the time of the ON operation of switch sw1, and the 
found exposure time. 

[0082]When a focal distance is short as mentioned above, and exposure time is also short, shake 
compensating is unnecessary and shake compensating is required, but. When accuracy is not so 
much needed (when exposure time is not so long), they are the filter characteristics of the DC 
cut-off filter 41 4p or the integration circuit 41 5p. It is not necessary to make it the DC-cut 
characteristic with which it integrates bordering on 0.2 Hz. Therefore, before the damping time 
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constant of the DC cut-off filter 41 4p and the integration circuit 41 5p is thoroughly changed 
from one of switch sw2 (characteristic of 0.2 Hz), it may expose. 

[0083]So, in step #1002, not only the necessity of shake compensating but how much the shake 
compensating characteristic is required, and it is asking for what which time should just change 
the damping time constant of the DC cut-off filter 41 4p and the integration circuit 41 5p by for 
that purpose (when does it go into exposure operation?). 

[0084]In the following step #1003, it judges whether a camera is the mode in which shake 
compensating is performed, when having chosen the mode in which a photography person 
performs shake compensating, it progresses to step #1004, and when that is not right, it 
progresses to step #1032. When it progresses to step #1004, electric power is supplied to the 
vibration gyroscope which are the oscillating sensing devices 45p and 45y, and angular velocity 
detection is made to start. At this time, simultaneously, electric power is supplied also about the 
arithmetic circuits 47p and 47y, and it changes into the state in which an operation is possible. 
(The arithmetic circuits 47p and 47y may be set as the state in which an operation is possible 
from one of the main switch of a camera) At the following step #1005, it is after that. 0.05 
Second standby is carried out This is for being made not to calculate until the output of a 
vibration gyroscope is stabilized. In step #1006 continuing, the damping time constant of the DC 
cut-off filter 48p is changed into fossete size. Step #1006 makes the DC cut-off filter 48p in 
detail the small operation characteristic (filter characteristics) of the damping time constant of 
attenuating 10 Hz or less, and it is at this step #1006. It is set as the operation characteristic 
(filter characteristics) of attenuating 0.2 Hz or less. That is, the DC offset ingredient 
superimposed on a vibration gyroscope is attenuated at an early stage by making the 
characteristic of the DC cut-off filter 48p into the characteristic that a damping time constant is 
small, in the standby time of above-mentioned step #1005 established since the signal of a 
vibration gyroscope is unstable. 

[0085]Since the DC cut-off filter 48p and the low pass filter 49p are publicly known analog linear 
circuits, of course, the angular velocity signal which the DC component decreased from the low 
pass filter 49p when the signal was inputted into the DC cut-off filter 48P, and also the high 
frequency noise decreased is outputted. The signal of the low pass filter 49p is quantized 
through A/D 41 Op from this time, and it is inputted into the camera microcomputer 41 1. 
[0086]At the following step #1007, it is further. It stands by for 0.1 second. The DC cut-off filter 
48 is an analog filter, and this is for eliminating the influence of the dielectric absorption of a 
capacitor, etc. And the value in this time of the angular velocity signal incorporated into the 
camera microcomputer 41 1 in the following step #1008 is memorized in the store circuit 41 2p. 
And as mentioned above, from the differential circuit 41 3p, the peculiar DC offset ingredient of 
the arithmetic circuit of the DC cut-off filter 48p and the low pass filter 49p is roughly cut by 
making the output in this time into zero. At the following step #1009, it is further. 0.05 Second 
standby is carried out. This is provided so that operation of the above-mentioned store circuit 
41 2p and operation of the following step may not lap. 

[0087]Next, it progresses to step #1010 of drawing 4 , one [ here / switch sw2 ] is judged, when 
one, it progresses to step #1022 of drawing 5 , and when that is not right, it progresses to step 
#101 1. According to this embodiment, one of switch sw2 is called operation in which a camera 
shifts to a photographing state from a photography preparatory state. 

[0088]Although it flows into a step suitable for a next flow displaying deflection, the above- 
mentioned step #1010 was provided in order to make it put into an exposure sequence 
immediately, for example to the case (breath aggressiveness) where the time from one of switch 
sw1 to one of switch sw2 is short. 

[0089]If it progresses to step #101 1, the damping time constant of the DC cut-off filter 41 4p 
and the integration circuit 41 5p will be changed. The method of this change cuts a low- 
frequency component bordering on 10 Hz, as mentioned above, and it lowers the frequency of 
the cut boundary with which a filter is integrated every 50msec with 5 Hz and 2 Hz from the 
filter characteristics which integrate with a high frequency component And it stands by for 0.15 
second in the following step #1012. This is because it is carrying out as [ go / to the following 
step ] until damping time constant change of the above-mentioned DC cut-off filter 414 and the 
integration circuit 41 5p is completed. The display driving circuit 1 1 is operated and a display is 
controlled by the following step #1013 to lighting and blink according to swing quantity. 
[0090]Next, it progresses to step #1014, it stands by until one of switch sw2 is performed here, 
and it progresses to step #1017 by one of this switch SW2. When ON operation of this switch 
sw2 is not performed, it progresses to step #1015, Judge whether switch sw1 was turned off, 
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when turned off, progress to step #1016, reset the damping time constant of the DC cut-off 
filter 48p, the DC cut-off filter 41 4p, and the integrator 41 5p to an initial state, and. The electric 
power supply to a vibration gyroscope and the drive of a display are suspended, and it returns to 
step #1001 of drawing 3 . When switch sw1 is not turned off by the above-mentioned step #1015, 
it circulates through step #1014 — >#1 015 and the one input of switch sw2 is stood by. 
[0091]If one of switch sw2 is judged in the above-mentioned step #1014, it will progress to step 
#1017, and the operation which drives the lens for focus adjustments in an optical axis direction 
based on the distance measurement value calculated by the above-mentioned step #1002, and 
doubles a focus with a photographic subject is started. In the midst of performing this operation, 
progress to step #1018 and it is judged whether shake compensating (IS) is required by the 
result searched for by the above-mentioned step #1002 here, In being unnecessary, progress to 
step #1019 and it resets the damping time constant of the DC cut-off filter 48p, the DC cut-off 
filter 41 4p, and the integrator 41 5p to an initial state, and the electric power supply to a vibration 
gyroscope and the drive of a display are suspended, and it progresses to step #1032 of drawing 
3. 

[0092]Namely, when shake compensating is unnecessary, a vibration control system stops the 
function after a photographing state (one of sw2), and a deflection display is turned off, and 
shake compensating is not started at the time of photography. 

[0093]When shake compensating is required, it progresses to step #1020 from step #1018, and 
the operation of the display driving circuit 1 1 is stopped, and a display is turned off. And it 
stands by for 0.05 second in the following step #1021. This is for carrying out as [ lap / the 
operation of the following step and the operation on an electric circuit ]. 

[0094]In step #1022 of continuing drawing 5 , the damping time constant of the DC cut-off filter 
41 4p and the integration circuit 41 5p is changed into the minimum (characteristic of performing 
DC cut and integration bordering on 10 Hz). Unlike having performed the damping time constant 
in them, having spent many hours on fossete size, as mentioned above, this change is changed 
into the characteristic of performing DC cut and integration at a stretch bordering on 10 Hz from 
the characteristic of performing DC cut and integration bordering on 2 Hz which is the old 
characteristic. This is equal to having reset the arithmetic circuit 47p substantially seen from the 
frequency band of a 1-10-Hz shaking hand. And filter characteristics are again changed over 
many hours after that, and it is from one of switch sw2. After 0.3 second It changes even into 
the characteristic of performing DC cut and integration bordering on 0.2 Hz. 
[0095]Only the time t1 stands by in the following step #1023. t1 is concerned with the shake 
compensating characteristic for which it asked by the above-mentioned step #1 002 here, For 
example, when high-precision shake compensating is required (when a photographing focal length 
is long and exposure time is also long) Stand by for 0.25 second and DC cut-off filter 41 4p, The 
filter characteristics of the integration circuit 41 5p are changed to the last (bordering on 0.2 Hz, 
it and). [ DC-] time the characteristic and shake compensating accuracy which find the integral 
are low — tl — for example, — It is set as 0.1 second, and even if the DC cut-off filter 41 4p 
and the integration circuit 41 5p are still changing a damping time constant, it is made to progress 
to the following step #1024. Since a release time lag can be lessened by this in the case of a 
bright photographic subject of deflection which is reliable and a release time lag becomes long 
conversely at the time of a dark photographic subject, photography is performed after the 
operation deflection accompanying the ON operation of switch sw2 is settled. 
[0096]In the following step #1024, it stands by until the lens drive for focus doubling started by 
the above-mentioned step #1017 is completed, and when focus doubling is completed, it 
progresses to step #1025. And the deflection angle degree signal of the integration circuit 41 5p 
is memorized by the store circuit 41 6p this step #1025 at this time. And the difference of the 
signal of the integration circuit 41 5p and the signal of the store circuit 41 6p is searched for by 
the differential circuit 41 7p. For that reason, two signal inputs of the differential circuit 41 7p at 
the time of one of switch sw2 in this time are equal, the driving target value signal of the 
compensation means of the differential circuit 41 7p serves as zero, and an output is performed 
more nearly continuously after that than zero. (The store circuit 41 6p serves as a role which 
makes the starting point the integration signal at the one time of switch sw2) Thereby, it is lost 
that the compensation means 53 drives rapidly at the time of the drive of the compensation 
means in the following step. 

[0097]In the following step #1026, the drive of a compensation means is started based on the 
output of the differential circuit 41 7p. And it is 0.05 at the following step #1027. Second standby 
is carried out. This is for standing by until the drive of a compensation means is stabilized. In 
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step #1028 of continuing drawing 6 , it exposes by opening and closing a shutter based on the 
exposure time found by the above-mentioned step #1002. And when exposure is completed, it 
progresses to step #1029, and the shake compensating drive of a compensation means is 
suspended. In step #1030, like the above-mentioned step #1016, the damping time constant of 
the DC cut-off filter 48p, the DC cut-off filter 41 4p, and the integrator 41 5p is reset to an initial 
state (small damping time constants, such as 10 Hz), and the electric power supply to a vibration 
gyroscope and the drive of a display are suspended. 

[0098]In the following step #1031, if it stands by until switch swl is turned off, and this switch 
sw1 turns off, it will return to step #1001 of drawing 3 . 

[0099]When not having chosen the mode in which a photography person performs shake 
compensating in drawing 1 step #1003, as mentioned above, it progresses to step #1032, and 
exposes by opening and closing a shutter like the above-mentioned step #1028 based on the 
exposure time found by the above-mentioned step #1002. And if it progresses to step #1033, it 
stands by till switch sw1 and this switch sw1 turns off when exposure is completed, it will return 
to step #1001. 

[0100]It explains to the last below, taking into consideration correspondence with each means of 
this invention of a statement to each claim about the effect of the above-mentioned 
embodiment 

[0101]1) The oscillating sensing devices 45p and 45y which detect deflection, and this oscillating 
sensing device 45p and the arithmetic circuits 47p and 47y which calculate 45y output, The 
compensation means (51 shown to the drawing 8 ) which amends deflection based on the output 
of these arithmetic circuits 47p and 47y, In the camera which has a displaying means (the 
indicator (LED 15 grade) which performs the display of the display driving circuit 1 1 or the display 
1 6 is comprised) which displays deflection based on the output of said arithmetic circuits 47p 
and 47y, The DC cut-off filter 48p provided in said arithmetic circuits 47p and 47y when one 
[ switch sw1 ], Specifically attenuate low frequency bordering on 2 Hz, and if one [ it changes 
into the 1st damping time constant that has fossete size and filter characteristics which 
integrate with high frequency and / switch sw2 ], the damping time constant of the DC cut-off 
filter 41 4p and the integration circuit 41 5p, It is the 3rd damping time constant (bordering on 10 
Hz, low frequency is attenuated and) smaller than this 1st damping time constant about said 1st 
damping time constant. If one [ the operation damping time constant control means (camera 
microcomputer 41 1) which changes high frequency into the filter characteristics with which it 
integrates, and is changed to the 2nd damping time constant (filter characteristics which 
attenuate low frequency bordering on 0.2 Hz, and integrate with high frequency) larger after that 
again than the 1st damping time constant, and switch sw1 ], If one [the display 16 which said 
displaying means was operated and was shown in drawing 2 is made to perform and / switch 
sw2 ], he stops and is trying for the operation of said displaying means to drive said 
compensation means. 

[0102]If one [ switch sw2 ] in order to prevent performing that the mistaken deflection display is 
performed in detail and mistaken shake compensating, The operation of said displaying means is 
controlling the activation sequence of said operation damping time constant control means and a 
drive control means to stop, and to change the 1st damping time constant of the account of 
back to front into the 3rd damping time constant smaller than this 1st damping time constant, 
and to drive said compensation means. 

[01 03]And judge whether shake compensating (IS) is required, in being unnecessary, it resets the 
damping time constant of the DC cut-off filter 48p, the DC cut-off filter 41 4p, and the integrator 
41 5p to an initial state, and the display by a displaying means is turned OFF, and it is made to 
consider a compensation means as as at OFF. He is trying for a judgment to judge whether the 
above-mentioned shake compensating (IS) is required by at least one of the swing quantity of a 
focal distance, exposure time, and a camera. 

[0104]After photography is completed, said 2nd damping time constant is used as an early 
damping time constant and a concrete target at the 3rd damping time constant etc. (in order to 
enable DC cut of the initial output of an oscillating sensing device for a short time), and he is 
trying to suspend the drive of a compensation means. 

[0105]Making small the damping time constant of the DC cut-off filter 41 4p and the integration 
circuit 41 5p which are established in the arithmetic circuits 47p and 47y, Since considering the 
frequency band of a shaking hand it is equal to resetting substantially said DC cut-off filter 41 4p 
and the integration circuit 41 5p, also as follows, it is put in another way. 

[0106]That is, if one [ if one / switch swl /, said arithmetic circuits 47p and 47y will be made 
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into an operating state, and / switch sw2 ], The arithmetic control means (camera 
microcomputer 41 1) which resets the computation state of said arithmetic circuits 47p and 47y, 
and is again made into an operating state, When one [ switch sw1 ], said displaying means is 
made to drive, and if one [ switch sw2 ], the drive of said displaying means is suspended and it 
has composition which has a drive control means (camera microcomputer 41 1) which drives said 
compensation means. 

[0107]In order to ensure a photographing sequence, without each operation lapping, when 1st 
operation (one of switch sw1) of directing the shift to a photography preparatory state from a 
non-photographing state is performed, It is late for said 1st operation (#1001), and said 
displaying means is operated (#1013), It is late for the operation, a compensation means is made 
to drive (#1026) and it is late for the drive of this compensation means, and a shutter is opened 
(#1028) and it has composition which has a drive control means (camera microcomputer 41 1) 
which makes a photograph take by driving. 

[0108]By these composition, deflection display and shake compensating can be respectively 
realized in the proper characteristic in one arithmetic circuit, and both can operate good to 
proper timing, and still smoother photography came to be advanced. 
[0109] 

[Effect of the Invention]As explained above, according to this invention, control of a deflection 
display and shake compensating is performed using the output of one calculating means, and the 
vibration-proof control device which operating both good to proper timing and making 
photography advanced smoothly cuts can be provided. 

[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] lt is a block diagram showing the composition of the main part of the camera 
concerning the tst gestalt of operation of this invention. 

[Drawing 2] It is a lineblock diagram for explaining shake compensating in the camera of drawing 
I. 

[Drawing 3] It is a flow chart which shows a part of operation of the main part of the camera of 
drawing 1 . 

[Drawing 4] It is a flow chart which shows a continuation of operation of drawing 3 . 

[Drawing 5] It is a flow chart which shows a continuation of operation of drawing 4 . 

[Drawing 6] It is a flow chart which shows a continuation of operation of drawing 5 . 

[Drawing 7] It is a perspective view showing the entire configuration of the camera carrying the 

vibration control system of a conventional example. 

[Drawing 8] It is a perspective view showing the internal configuration of the camera carrying the 
vibration control system of a conventional example. 

[Drawing 9] It is a block diagram showing the electric constitution of the main part of the camera 
carrying the vibration control system of a conventional example. 

[Drawing 10] It is a front view showing the shake compensating optical device of a conventional 
example. 

[Drawing 1 1] It is the figure seen from the A-A section and the direction of arrow B of drawing 
10. ™ 
[Drawing 1 2] It is a perspective view showing the shake compensating optical device of a 
conventional example. 
[Description of Notations] 
1 1 Display driving circuit 
15 LED 

45p (45y) Oscillating sensing device 
47p (47y) Camera microcomputer 
48p (48y) DC cut-off filter 
49p (49y) Low pass filter 
41 4p (41 4y) DC cut-off filter 
41 9p (41 9y) Driving means 



[Translation done.] 
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